Priapism is defined as persistent, painful, abnormal tumescence that occurs without sexual stimulation and does not subside after sexual intercourse or masturbation \[[@ref1]\]. The condition was named after Priapus, a mythical hero known as the god of fertility, the son of Aphrodite and Dionysus, whose oversized, permanent erection was viewed as a symbol of masculinity and power \[[@ref2]\].

Priapism can occur at any age. Sickle cell anemia, malignancy, and perineal trauma are the most common causes of priapism in children and adolescents \[[@ref3]\]. Priapism can lead to permanent and irreversible erectile dysfunction, urinary retention, and gangrene \[[@ref1], [@ref3]\], as well as impotence in 40--50% of patients, due to ischemia and fibrosis developing in the corpus cavernosum \[[@ref4]\]. A large and increasing number of drugs reportedly cause the condition, including anticoagulants, antihypertensives, antidepressants, anxiolytics, antipsychotics, intracavernous drugs, alcohol, and narcotics such as cocaine and marijuana \[[@ref1], [@ref3]--[@ref6]\].

Priapism is connected to the mechanism of alpha-1 receptor blockade. Traditional alpha-1 receptor blockers such as prazosin are known to cause priapism. Trazodone is the psychotropic medication most commonly associated with priapism, with an incidence of 1 in 6000 \[[@ref7]\].

To our knowledge, the present is the first report to describe priapism associated with methylphenidate and risperidone treatment, though 7 cases of priapism in adolescents taking psychotropic medications have been reported. The condition has occurred in adolescents taking risperidone and paroxetine, risperidone and lithium, olanzapine and methylphenidate, risperidone monotherapy, oxcarbazepine in combination with aripiprazole and lithium, osmotic controlled-release methylphenidate hydrochloride, and immediate-release methylphenidate \[[@ref5]--[@ref13]\].

The case of a 12-year-old patient who developed priapism after using methylphenidate and risperidone is described in the present report.

CASE REPORT {#sec1-2}
===========

Four years prior to the submission of the present report, the patient, then 8 years old, was diagnosed with attention deficit-hyperactivity disorder and treatment of OROS methylphenidate 18 mg/day was initiated, taken in the morning. Dosage was increased to 27, 36, and 54 mg due to unsatisfactory clinical response, and dosage of 54 mg/day has been taken for the past 1.5 years. Risperidone 0.5 mg/day was added due to the development of symptoms of behavioral disorder. A week after the addition, dosage of risperidone was increased to 2 x 0.5 mg/day due to unsatisfactory clinical response. Drugs were taken consistently. On the 22^nd^ day of treatment, the patient developed a painful erection upon waking, without sexual stimulation. Three hours later, the patient was admitted by emergency services and underwent cavernous drainage, after which slow infusion of 10% diluted epinephrine was injected into the corpus cavernosum to reduce pain and erection. Blood flow improved, however, the patient experienced a second erection while still in the hospital, and drainage was repeated, after which the erection improved. Though a third erection did occur, blood flow was normal, and surgical intervention was not necessary. Shunt surgery was not attempted, due to the age of the patient. Medical treatment was terminated after hospital admission. The patient was discharged the day after the procedure with a 50% improvement in his erection. However, when the patient was admitted for control on the 3^rd^ and 5^th^ day after discharge, an erection of 50% was present. The erection disappeared on the 7^th^ day after initial discharge. Upon investigation, the patient was found to have taken no illicit drug or unprescribed medical agent, and to have no medical condition associated with priapism, including the hemoglobinopathies, sickle cell anemia, or chronic myeloid leukemia. Upon detailed medical examination, methylphenidate and risperidone treatment was suspected as the cause of priapism. After discontinuation of psychostimulant and antipsychotic treatment, 50 mg/day atomoxetine treatment was initiated due to increase in symptoms of attention deficit-hyperactivity disorder. Symptoms improved, and prolonged erection was not repeated. The patient and his parents were provided with detailed information regarding the present report and signed a detailed written consent form.

DISCUSSION {#sec1-3}
==========

Priapism is a condition that requires immediate attention, as it can lead to devastating long-term consequences, including impotence, urinary retention, and gangrene \[[@ref11], [@ref12]\]. Penile erection is a result of neural and vascular factors, involving an increased sacral parasympathetic tone that leads to increased blood flow into the arterioles and sinusoids, at which point the veins are compressed. Priapism results from alpha-1-adrenergic blockade in the corpora cavernosum, leading to parasympathetic, mediated arterial dilation and the inhibition of the sympathetic system. The result is intracavernosal stasis due to inadequate venous outflow caused by obstruction of the subtunical venules, causing hypoxia, acidosis, and pain \[[@ref5]\].

The cause of priapism may be primary, secondary, or idiopathic. Priapism with primary etiology is not accompanied by a disorder of physical or psychological origin responsible for the prolonged erection. Secondary priapism is induced by factors directly or indirectly affecting the erection, such as traumatic, neoplastic, hematologic, surgical, neurologic, toxic, allergic, infective, or pharmacologic complications \[[@ref1], [@ref14]\]. Arterial high- and low-flow priapism occur. High-flow priapism leads to retention of well-oxygenated blood in the corpus cavernosum. The etiology remains unclear, though pharmacological, traumatic, and neurologic diseases have been proposed. High-flow priapism is painless and does not cause ischemia, as opposed to low-flow or veno-occlusive priapism, which results in hypoxia and tissue ischemia. If the blockade continues, it will lead to irreversible changes and permanent damage. Priapism caused by antipsychotics is usually low-flow, typically lasting more than 4--6 hours, and is associated with a much higher likelihood of irreversible impotence \[[@ref5], [@ref15]\]. The present patient suffered from low-flow priapism. Blood flow returned to normal and pain decreased after drainage.

Various therapeutic options exist, including mechanical (sustained perineal compression and ice packs), pharmacological (intracavernous, venous, or oral drug therapy), radiological (selective transcatheter embolization therapy), and surgical options (arterial ligation or arteriovenous shunts). Less invasive procedures are being conducted with increasing rates of success, and the need for surgical intervention is decreasing \[[@ref16]\]. The present patient suffered from pain associated with tissue hypoxia and acidosis, requiring urgent therapeutic intervention of irrigation and corporeal blood aspiration of up to 150--200 ml.

Priapism may occur at any time during course of treatment involving psychotropic drugs and may occur without change of dose. Priapism can be considered an idiosyncratic reaction, as it is correlated neither with dosage nor duration of psychotropic drug use \[[@ref5]\].

The effects of multiple neurotransmitters, particularly those affecting dopamine reuptake and release in the striatum, form the mechanism of priapism following OROS methylphenidate treatment. OROS methylphenidate hydrochloride is an osmotic, controlled-release delivery system designed for once-daily oral dosing. Following usage, a gradual increase in mean methylphenidate plasma concentration peaks at 6--8 hours in an event lasting an average of 12 hours. It has been demonstrated that common adverse effects of methylphenidate are insomnia, decreased appetite, weight loss, abdominal pain, headache, anxiety, tendency to cry, and irritability. Increases in systolic and diastolic blood pressure, as well as heart rate have been reported and may be related to dose \[[@ref17], [@ref18], [@ref19]\]. While priapism is not a common side effect, it has been reported with use of osmotic, controlled- and immediate-release methylphenidate \[[@ref8], [@ref10], [@ref13], [@ref20]\]. In the present case, priapism developed only after addition of risperidone to OROS methylphenidate monotherapy.

Priapism has been reported in patients with unusual susceptibility to side effects taking multiple antipsychotics. The mechanism of priapism associated with atypical antipsychotics such as risperidone is not clear, but is thought to be related to alpha-adrenergic blockage mediated by the alpha receptors in the corpora cavernosum \[[@ref12]\]. Risperidone has nearly the highest affinity for the alpha-adrenergic receptor among atypical antipsychotics, and has been associated with priapism in 20 cases. Priapism can occur soon after initiation of risperidone treatment, after stable doses of risperidone have been taken for long periods of time, after a change in dose, or after the addition of another medication, including other antipsychotics, lithium, or serotonin-specific reuptake inhibitors \[[@ref5], [@ref7], [@ref12]\].

It has been proposed that psychopharmacologic agents affect sexuality in 3 steps, either positively or negatively, and that the effects of dopaminergic agents are especially prevalent on the 1^st^ and 2^nd^. In the first step, the libido is raised by amphetamine and methylphenidate, causing dopamine discharge. Sexual stimulation, the second step, may be triggered by certain dopaminergic agents \[[@ref21]\].

As a result, in the present case, the addition of risperidone to OROS methylphenidate monotherapy caused prolonged erection. It is suggested that the risk of priapism may increase when risperidone is added to methylphenidate treatment. As priapism can lead to permanent and irreversible erectile dysfunction, clinicians should be aware of this side effect and counsel children or adolescent patients and their families accordingly, in order to improve the adaptation of the treatment. Education of patients and families would increase awareness, promote early reporting, and help reduce long-term consequences, including impotence and gangrene.
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